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PROBLEM TO BE SOLVED: To provide an electrical unit equipped with 
a structure which is capable of restraining heat released from a power 
supply from having an adverse effect on a control unit, has an improved 
shielding effect, and is equipped with harness improved in handling 
properties. 

SOLUTION: An electrical unit 12 is equipped with a power supply unit 13 
installed at an installation part 101 in a detachable manner and equipped 
with a transformer, a filter, and electric boards and a control unit 14 to 
which an electric power is fed from the power supply unit 13. The 
electrical unit 12 is equipped with the power supply unit 13 and the 
control unit 14 which are located at different positions in a detachable 
manner at the installation part 101, the power supply unit 13 is formed 
of a sheet metal member equipped with a surface panel 13C that forms 
a part of the installation part 101, and the control unit 14 is arranged 
different in installation attitude from the power supply unit 13. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Are the ejector system of the hollow cross-section metal goods by the hollow dice, and from 
the extrusion metal temperature and the contact time of an extrusion metal required for diffusion in the 
sticking-by-pressure section of the extrusion metal within a dice chamber Sticking-by-pressure threshold 
value of billet temperature required for sticking by pressure of an extrusion metal, and an extrusion rate 
(f) It asks. Furthermore, the surface-discontinuity threshold value (Tp) of billet temperature and an 
extrusion rate which does not generate the surface discontinuity of an extrusion product is calculated 
from the marginal extrusion product temperature which does not generate the surface discontinuity of an 
extrusion product, and it is said sticking-by-pressure threshold value (f). Above And the ejector system 
of the hollow cross-section metal goods characterized by including selection of the maximum extrusion 
rate in this control while controlling an extrusion rate to become said below surface-discontinuity 
threshold value (Tp). 

[Claim 2] Said sticking-by-pressure threshold value (f) f < t-exp (-Q/RT) (however, [the temperature of 
the contact time of the extrusion metal within t:dice chamber, and the extrusion metal within T:dice 
chamber, the activation energy of Q:extrusion metal, and R:gas constant]) Ejector system of the hollow 
cross-section metal goods according to claim 1 for which it asks. 

[Claim 3] the extrusion metal temperature and the contact time of said extrusion metal required for 
sticking by pressure - a degree type and C (x — ) t) — =C0 / 2 x [1-erf (x/2 rootDt)], [— however C (x t) : 
The diffuse density of an extrusion metal atom, x : [ The location near the sticking-by-pressure section 
interface within a dice chamber, ] CO : Initial concentration of the atom in an extrusion metal, D: It is D 
=D0xexp (-Q/RT) at the diffusion coefficient of an extrusion metal atom. (DO: however, a constant, R 
which become settled with an extrusion metal: mol constant) Ejector system of the hollow cross-section 
metal goods according to claim 1 or 2 for which it asks from]. 

[Claim 4] the pass time t of the extrusion metal material in said dice chamber - a degree type and t 
=Swc and Lwc/(Sp-v) - [ - however, Swc The cross-sectional area of :dice chamber section, and Lwc 
The extrusion approach of hollow cross-section metal goods given in claim 1 for which it asks from die- 
length [ of :dice chamber section ], Sp:extrusion product cross-sectional-area, and v:extrusion rate] 
thru/or any 1 term of 3. 

[Claim 5] Temperature T of the extrusion metal within said dice chamber A degree type, and T= (1-k) 
and Tb+kTp [, however Tb : The billet temperature at the time of extrusion, Tp : Product temperature 
just behind extrusion, k: Multiplier (0< k<l)] The extrusion approach of hollow cross-section metal 
goods given in claim 1 for which it asks thru/or any 1 term of 4. 

[Claim 6] When said extrusion load [ in / it faces carrying out extrusion, and the acceleration limit of an 
extruding press is set up beforehand, and / this set point and actual extrusion ] value is compared, the 
possibility of the further improvement in an extrusion rate is judged and it is judged that it is possible, an 
extrusion rate in an extrusion load limitation and the front face of said extrusion product ~ the extrusion 
approach of hollow cross-section metal goods given in claim 1 which controls billet temperature so that 
said sticking-by-pressure nature considers as the highest rate in the good range while description is good 
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thru/or any 1 term of 12. 

[Claim 7] The equipment which is extrusion equipment used for the extrusion approach according to 
claim 1 to 6, and measures extrusion product temperature, The equipment which measures the 
temperature of the heated billet, and the equipment which measures the temperature of the heated dice, 
The equipment which measures extrusion load, the equipment which measures an extrusion rate, and the 
equipment which searches for the contact time of the extrusion metal material in a dice chamber, and 
extrusion metal material temperature from the extrusion product temperature which these equipments 
measured, extrusion load, and extrusion rate information, The equipment by which the sticking-by- 
pressure nature of the extrusion product sticking-by-pressure section within a dice chamber is evaluated 
from these ****** value, Comparing with the equipment by which the surface discontinuity of an 
extrusion product is evaluated from said extrusion product temperature, and the acceleration limit of an 
extruding press Extrusion equipment equipped with the extrusion condition decision equipment which 
determines that billet temperature will consider as the highest rate in the range which poor sticking by 
pressure of an extrusion product and the surface discontinuity of a product do not generate, and the 
controller which adjusts billet heating temperature and an extrusion rate respectively based on this 
decision information. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the approach and equipment for launching 
which carry out extrusion of the hollow cross-section metal goods with a hollow dice about the metaled 
hot extrusion approach and equipment for launching. 
[0002] 

[Description of the Prior Art] Generally, it is by hot extrusion processing of metals, such as pure 
aluminium and an aluminium alloy (hereafter, aluminum is only called aluminum and pure aluminum 
and aluminum alloy are also only called aluminum alloy), drawing 8 billet 2 which was alike, and was 
heated so that it might be shown Container 7 inside — loading — billet 2 Back (from the direction of an 
arrow head A) to stem 6 a pressure — applying — platen 8 Bolster 9 etc. — extrusion product 1 which has 
a long uniform-section configuration from the outlet of the supported tool dice set 10 (it consists of a 
dice 3, a die ring 4, and BAKKA 5) It manufactures. This hot extrusion approach is the tool dice 3. By 
changing the configuration of an outlet, it is the extrusion product 1 of various cross-section 
configurations. It can obtain. 

[0003] Among these, when manufacturing the extrusion product of a hollow cross-section configuration 
especially, it replaces with the solid die used for the extrusion of a solid product, and, generally hollow 
dices, such as a porthole dice, a bridge dice, and a spider die, are used. It is drawing 9 about the principle 
which manufactures the product of a hollow cross section with a bridge dice among said hollow dices. It 
uses and explains, first, bridge dice 3 it constitutes from a die mandrel 1 1 in which the entry port 13 was 
formed of the beam section 12, and the bearing section 14 and the die cap 15 which has the sticking-by- 
pressure chamber 16 (the die mandrel 1 1 and share) - having - these — drawing 8 Dice 3 ****** ~ die 
ring 4 It is equipped inside. 

[0004] Now and billet 2 Arrow head A It is a billet 2 when a pressure is put by the stem which is not 
illustrated from a direction. It advances into the entry port 13 and is divided into some parts (drawing 9 
4 ** of al-a4). Next, billet al -a4 divided Within the sticking-by-pressure chamber 16 of the die cap 15, 
it joins again, the extrusion metal material which is the sticking-by-pressure region 17 and was divided 
is stuck by pressure, and it is united. And it is the product 1 of the last configuration (hollow cross 
section) from the gap of the bearing section 14 in this condition of having been united. It becomes and 
extrudes. The sticking-by-pressure nature within the dice chamber made an issue of by this invention 
means the sticking-by-pressure nature in the sticking-by-pressure region 17 in this sticking-by-pressure 
chamber 16. 

[0005] thus, extruded hollow cross-section product 1 ****-- the sticking-by-pressure section 18 (in 
drawing, it is 4 or a place) at the time of said extrusion metal currently divided being stuck by pressure, 
and being united — having — **** - the bonding strength of this sticking-by-pressure section 18 — 
hollow cross-section product 1 Reinforcement is influenced greatly. Said not only bridge dice but 
hollow dices of the manufacture principle of this hollow cross-section product, such as other porthole 
dices and a spider die, are fundamentally the same. 
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[0006] However, in case a hollow cross-section product is extruded with these hollows dice, depending 
on extrusion conditions, this being stuck by pressure may become inadequate, and problems, such as a 
crack, may arise from the former at the time of next fabricating, such as lack of on the strength in the 
sticking-by-pressure section, cutting, and bending. And especially in a bridge dice, it is easy to produce 
this poor sticking by pressure also in a hollow dice. 

[0007] In here, sticking by pressure of a hollow cross-section extrusion product is the temperature which 
two or more metal styles tend to activate, and when stuck, it says being joined to one ingredient by 
diffusion of a metal atom. Therefore, in order to make junction firm, the time amount (contact time of 
the extrusion metals within said sticking-by-pressure chamber 16 = pass time of the extrusion metal in 
said sticking-by-pressure chamber 16) which guarantees the temperature at the time of sticking by 
pressure within a dice chamber (extrusion metal temperature within said sticking-by-pressure chamber 
16) and diffusion of the extrusion metals within a dice chamber serves as an important factor. Therefore, 
it is mentioned that the temperature of the metal within a dice chamber becomes low, metaled activity 
becomes low as one of the big reasons of said poor sticking by pressure, or the contact (passage) time 
amount of the metal in a dice chamber is insufficient, and being spread [ of a metal atom ] becomes 
inadequate. 

[0008] So, in order to prevent this poor sticking by pressure, there are an approach of lengthening the 
contact time of the extrusion metal within ** dice chamber and the approach of making high extrusion 
metal temperature within ** dice chamber fundamentally. 
[0009] 

[Problem(s) to be Solved by the Invention] However, in order to lengthen the contact time of the 
extrusion metal within the dice chamber of **, it is necessary to make an extrusion rate late. Moreover, 
in order to make high extrusion metal temperature within ** dice chamber, it is necessary to make an 
extrusion rate quick conversely. Namely, if it is going to use the approach of the aforementioned ** and 
** for coincidence in order to prevent poor sticking by pressure, an extrusion rate must be controlled in 
the opposite direction. That is, when an extrusion rate is changed, the contact time and extrusion metal 
temperature of an extrusion metal within a dice chamber will receive reverse effectiveness respectively 
about the diffusion condition of the metal atom for sticking by pressure. 

[0010] For this reason, in order to activate diffusion of said metal atom, it is necessary to control 
extrusion conditions (an extrusion rate, billet heating temperature) in the condition that the contact time 
of the extrusion metal within a dice chamber and extrusion metal temperature can be balanced. 
However, it is difficult to search for the extrusion conditions which maintained this balance 
experientially, and the actual condition is that there was no conventional technique which presented this 
extrusion condition to this. 

[001 1] In order to prevent generating of the surface discontinuity of an extrusion product and to aim at 
improvement in an extrusion rate from the former, they are JP,61-1 193 24, A and a publication number. 
No. 15 1 1 16 [ three to ], publication number No. 1281 16 [ three to ], publication number Various the 
extrusion control approaches which are indicated by each official report of No. 151 1 16 [ three to ] etc. 
have been proposed. These conventional technique is the approach of controlling an extrusion rate and 
billet temperature suitably so that the temperature of an extrusion product may be measured by the 
appearance side of a dice and this measurement product temperature may become below the surface- 
discontinuity generating critical temperature set up in advance fundamentally. 

[0012] However, there is no indication of the technical technical problem which raises an extrusion rate, 
preventing poor sticking by pressure, and makes especially an extrusion rate the highest in these 
conventional techniques, and there is also no indication of the technical means for it in them. Therefore, 
if it is going to prevent poor sticking by pressure with these conventional techniques, the prevention 
means of conventional poor sticking by pressure of the aforementioned ** or ** must be adopted 
inevitably. That is, the actual condition is only that made the extrusion rate late at the sacrifice of 
extrusion effectiveness, lengthened the contact time of the extrusion metal within a dice chamber, 
invaded the risk of surface-discontinuity generating of the extrusion product which will become easy to 
produce if poor sticking by pressure is prevented or extrusion product temperature becomes high 
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conversely, and made the extrusion rate quick, or made billet temperature high, and the means had 
preventing poor sticking by pressure. 

[0013] In case this invention conquers the problem of these conventional technique and carries out 
extrusion of the metal goods, such as aluminum of a hollow cross section, with a hollow dice in view of 
these conventional technique, it aims at poor sticking by pressure and offering the ejector system and 
equipment for launching which an extrusion rate is also as quick as possible, and it carries out, and can 
carry out extrusion while the extrusion product of high intensity is obtained without producing the 
surface discontinuity of an extrusion product further. 
[0014] 

[Means for Solving the Problem] The summary of this invention ejector system for this is the ejector 
system of the hollow cross-section metal goods by the hollow dice. From the extrusion metal 
temperature and the contact time of an extrusion metal required for diffusion in the sticking-by-pressure 
section of the extrusion metal within a dice chamber Sticking-by-pressure threshold value of billet 
temperature required for sticking by pressure of an extrusion metal, and an extrusion rate (f) It asks. 
Furthermore, the surface-discontinuity threshold value (Tp) of billet temperature and an extrusion rate 
which does not generate the surface discontinuity of an extrusion product is calculated from the 
marginal extrusion product temperature which does not generate the surface discontinuity of an 
extrusion product, and it is said sticking-by-pressure threshold value (f). Above And while controlling 
an extrusion rate to become said below surface-discontinuity threshold value (Tp), it is including 
selection of the maximum extrusion rate in this control. 

[0015] In this invention, it is characterized [ big ] by what is quantitatively grasped from a viewpoint of 
metaled diffusion of the sticking-by-pressure condition of the sticking-by-pressure section by asking for 
the diffuse density of a metal atom [ / near the sticking-by-pressure section interface within a dice 
chamber ]. And diffusion of an extrusion metal [ in / in a it top / the sticking-by-pressure section of the 
extrusion metal within a dice chamber ] (sticking by pressure) Sticking-by-pressure threshold value of 
billet temperature required for sticking by pressure of required extrusion metal temperature and required 
contact time to an extrusion metal, and an extrusion rate (f) Asking is also the big description. The 
minimum limitation of a required extrusion rate can be searched for by this. 
[0016] 

[Embodiment of the Invention] (Metaled diffusion) It can be regarded as the diffusion of a metal atom as 
described above as the sticking-by-pressure operation of the metals of the extrusion product sticking-by- 
pressure section. So, at this invention, it is location x time of day t near the junction interface of the 
sticking-by-pressure section. The diffuse density C of the metal atom which can be set (x t) is used, and 
sticking-by-pressure nature is evaluated thru/or grasped quantitatively. That is, in case you satisfy C(x t) 
>C (constant which becomes settled with a metal), suppose that sticking by pressure is performed good. 
Under the present circumstances, it becomes important to ask for diffuse density C (x t) often 
[ precision ] and quantitatively. 

[0017] (Diffuse density of a metal atom) Generally it is Atom A. Atom B It is Atom A in case an 
ingredient is joined. Atom B to an ingredient Diffuse density The degree type 1, and C(x t) =C0/2 x [1- 
erf (x/2 rootDt)], [, however C (x t) : The diffuse density of extrusion metal atom, x : [ The location near 
the sticking-by-pressure section interface within a dice chamber, ] CO : the initial concentration of the 
atom in an extrusion metal, and the diffusion coefficient of D.extrusion metal atom - D =D0xexp (- 
Q/RT) (DO: However, the constant which becomes settled with an extrusion metal, activation energy 
which becomes settled with Q: extrusion metal, R : T : A mol constant, interface temperature) t: - said x 
Time-of-day] which can be set ** - it is expressed. In addition, said formula 1 Inner erf (x/2 rootDt) 
The inside of a parenthesis is the root of Dt. (root) 2 It is x at twice. Dividing is shown. 
[0018] (Diffuse density of the metal atom in a hollow dice) Formula 1 of this diffuse density It can apply 
to the extrusion by the actual hollow dice, and can see as diffuse density of the extrusion metal 
(ingredient) within an actual dice chamber. And the point which carried out the knowledge of this is one 
of the descriptions of this invention. Namely, formula 1 of this diffuse density Inner location x The 
location near the sticking-by-pressure section interface within a dice chamber, and interface temperature 
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T The extrusion metal temperature in a dice chamber and time of day t can be respectively replaced with 
the extrusion metal pass time in a dice chamber to the extrusion conditions by the actual hollow dice. 
Therefore, the diffuse density of the extrusion metal within an actual dice chamber Said formula 1 
Degree type 2 used as the foundation C(x t) =C0/2 x [1-erf (x/2 rootDt)], [ - however, C(x t): The 
diffuse density of the extrusion metal atom in dice chamber, and CO : With the initial concentration of 
the atom in extrusion metal, and the diffusion coefficient of D: extrusion metal atom D =D0x exp (- 
Q/RT) (however, the constant which becomes settled with a DO: extrusion metal --), Q : The activation 
energy which becomes setded with an extrusion metal, R:mol constant, extrusion metal temperature in 
T:dice chamber, and t: It can express extrusion metal pass time [ in a dice chamber ]]. 
[0019] (Diffuse density and sticking-by-pressure nature of a metal atom) This formula 2 Inside, and CO, 
DO and Q It is the constant which becomes settled with an extrusion metal, and is the metal temperature 
T in a dice chamber. And metal material pass time t in a dice chamber In an observation, it can ask 
quantitatively by count. Therefore, the sticking-by-pressure nature of the extrusion product sticking-by- 
pressure section is said formula 2. It becomes possible to grasp quantitatively. 
[0020] Here, the diffuse density of the extrusion metal within an actual dice chamber is said C The 
conditions to which the conditions which become the above, i.e., diffusion, fully progressed and it can 
be judged that became more than sticking-by-pressure threshold value said formula 2 collecting — the 
degree type 3, and t and exp >(-Q/RT) f [- however t: The temperature of the passage (contact) time 
amount of the extrusion metal within a dice chamber, and the extrusion metal within T. dice chamber, 
activation energy of Q:extrusion metal material, R: A gas constant, f : Sticking-by-pressure threshold 
value of an extrusion metal It can express]. 

[0021] (Contact time, and metaled temperature and sticking-by-pressure nature) this formula 3 from — a 
clear passage - passage (contact) time amount t of the metal within a dice chamber And/or, temperature 
T of the metal material within a dice chamber asking - this formula 3 from — sticking-by-pressure 
nature of the metal sticking-by-pressure section can be evaluated, therefore - this invention — 
temperature T of this formula 3 t, i.e., the passage (contact) time amount of the metal within a dice 
chamber, and/or the metal material within a dice chamber It applies as evaluation of the sticking-by- 
pressure nature of the metal sticking-by-pressure section within a dice chamber. 
[0022] A deer is carried out and it is said formula 3. In order to use and to evaluate the sticking-by- 
pressure nature of the extrusion product sticking-by-pressure section, it is a formula 3 further. Passage 
(contact) time amount t of the metal material within an inner dice chamber And/or, temperature T of the 
metal material within a dice chamber It is necessary to quantify. 

[0023] (Quantification of metaled contact time) It is the passage (contact) time amount t of the metal 
material within a dice chamber first among this. It can ask by count from other extrusion conditions, 
namely, the passage (contact) time amount t of the metal material within a dice chamber - degree type 4 
it is - 1 =Swc and Lwc/(Sp-v) - [ - however, Swc The cross-sectional area of :dice chamber section, 
and Lwc : It can ask from die-length [ of the dice chamber section ], Sp:extrusion product cross- 
sectional -area, and viextrusion rate]. 

[0024] (Quantification of metal temperature) next, temperature T of the metal material within a dice 
chamber ** The approach of surveying from the value of the thermocouple embedded in the dice 
chamber, ** the actual measurement Tp of billet temperature, and the product temperature actual 
measurement Tb - degree type 5 T = (1-k) and Tb+kTp [-- however Tb: The billet temperature at the 
time of extrusion, Tp : Product temperature just behind extrusion, k: Multiplier (0< k<l)] It is said 
formula 5 by the actual measurement Tp of an approach and ** billet temperature and the product 
temperature prediction (count) value Tb which are calculated by count. There is the approach of 
searching for. 

[0025] (Sticking-by-pressure threshold value of billet temperature required for sticking by pressure of an 
extrusion metal, and an extrusion rate) Although the extrusion metal temperature and the contact time in 
the sticking-by-pressure section of an extrusion metal required for sticking by pressure within a dice 
chamber were found above based on the diffuse density of a metal atom next, it is this extrusion metal 
temperature and contact time to said formula 3. It is based and is the sticking-by-pressure threshold 
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value (f) of billet temperature required for sticking by pressure of an extrusion metal, and an extrusion 
rate. It can ask. Namely, left part >f of said formula 3 (sticking-by-pressure threshold value of an 
extrusion metal) Extrusion conditions from which the sticking-by-pressure section healthier than relation 
is obtained (billet temperature and extrusion rate) The range can be determined. 
[0026] It is drawing 1 more concretely. It is drawing 1 when it uses and explains. Said formula 3 It is 
what was expressed notionally and the relation of a billet temperature and an extrusion rate required for 
sticking by pressure of the extrusion metal with which the healthy sticking-by-pressure section is 
obtained is shown, drawing 1 alike — setting — A More than [ the sticking-by-pressure threshold value 
(f) from which the sticking-by-pressure section with a healthy field is obtained ] (required for sticking 
by pressure of an extrusion metal) They are billet temperature and an extrusion rate. Therefore, drawing 
1 This A If the billet temperature and the extrusion rate in a field are chosen and it operates, the 
extrusion product which has the healthy sticking-by-pressure section will be obtained. 
[0027] It is necessary to raise productivity to the quality and coincidence of an extrusion product, and 
extrusion in high speed is desired at an actual extrusion process. Therefore, it is necessary to accelerate 
extrusion, preventing said poor sticking by pressure (the sticking-by-pressure section is kept healthy). 
However, drawing 1 Shown A If it is going to gather an extrusion rate (axis of ordinate of drawing 1 ) a 
passage clear from the inclination of a field, in order to prevent poor sticking by pressure, it is necessary 
to raise billet temperature (axis of abscissa of drawing 1) (in order to make it enter in the field of A). 
[0028] (Surface-discontinuity threshold value of billet temperature and an extrusion rate which does not 
generate the surface discontinuity of an extrusion product) However, on the other hand, in order to 
accelerate an extrusion rate, when billet temperature (axis of abscissa of drawing 1 ) is raised, extrusion 
product temperature becomes high and possibility that surface discontinuity will occur for an extrusion 
product becomes high. Therefore, when accelerating extrusion, it becomes indispensable to take into 
consideration the problem of surface-discontinuity generating of this extrusion product. In order to 
accelerate an extrusion rate as described above, the surface discontinuity of an extrusion product 
increases, so that it raises billet temperature. It is drawing 2 when the relation between surface 
discontinuity, an extrusion rate, and billet temperature is notionally expressed to this extrusion product. 
It becomes relation as shown, drawing 2 it is alike, set and Tp is surface-discontinuity threshold value of 
billet temperature and an extrusion rate which does not generate the surface discontinuity of an extrusion 
product, therefore, a good extrusion product front face - the range of the billet temperature from which 
description is acquired, and an extrusion rate - drawing 2 below this surface-discontinuity threshold 
value (Tp) Shown B It becomes a field, this drawing 2 from — such a good product front face that billet 
temperature (axis of abscissa of drawing 2 ) is raised and extrusion product temperature becomes high a 
clear passage — the field where description is acquired becomes narrow. 

[0029] therefore - while the healthy sticking-by-pressure section is obtained - a good product front face 

— extrusion conditions from which description is acquired (billet temperature and extrusion rate) 
Drawing 1 2 It piles up (it compounded). Drawing 3 Shown C It becomes a field (it is also the common 
field of said drawing 1 and drawing 2 ). this C while the healthy sticking-by-pressure section is obtained 
among fields - a good product front face - in the range in which description is acquired It will be 
drawing 3 if it is going to gather an extrusion rate. C That what is necessary is just to operate in the part 
near the crowning of a field, also in this, if it is going to obtain the highest extrusion rate Drawing 3 C It 
turns out [ the point of the billet temperature Tb 0 near the crowning (top-most vertices of a triangle 
field) of a field, and an extrusion rate Vmax, then ] that it is good, this billet temperature Tb 0 if 
extrusion operation is carried out, while it heats a billet (controlling billet temperature), and the healthy 
sticking-by-pressure section will be obtained by setting an extrusion rate to Vmax — a good product 
front face - the extrusion condition range in which description is acquired — most — effectiveness — it 
becomes it is high and possible to carry out extrusion. 

[0030] Evaluation is faced applying to actual extrusion, sticking-by-pressure nature evaluation of the 
extrusion product sticking-by-pressure section in this this invention, and an extrusion product front face 

— description — The relation between the contact time of the extrusion metal material within said dice 
chamber, and/or extrusion metal material temperature and the sticking-by-pressure nature of the 
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extrusion product sticking-by-pressure section, and the sticking-by-pressure nature and the extrusion rate 
of this extrusion product sticking-by-pressure section, relation with billet temperature — further — 
extrusion product temperature and an extrusion product front face — asking for relation with description 
beforehand is desirable. Thereby, it is said formula 3. The sticking-by-pressure threshold value f of the 
extrusion product sticking-by-pressure section and the defective generating marginal product 
temperature Tp of an extrusion product front face are searched for beforehand, the extrusion product 
front face from the extrusion product temperature which evaluates the quality of the sticking-by-pressure 
nature of the extrusion product sticking-by-pressure section, and is measured thru/or calculated at the 
time of actual extrusion from the contact time of said extrusion metal material measured thru/or set up at 
the time of actual extrusion, and/or extrusion metal material temperature - it is desirable to evaluate the 
quality of description. 

[003 1] Moreover, by actual extrusion operation, it is desirable to take the acceleration limit of an 
extruding press into consideration, it sets up the acceleration limit of this extruding press beforehand, 
and compares this set point with the extrusion load value in actual extrusion, the case where judged the 
possibility of the further improvement in an extrusion rate, and it is judged that it is possible — an 
extrusion rate — the inside of an extrusion load limitation — and the front face of said extrusion product - 
- while description is good, it is desirable to control billet temperature so that said sticking-by-pressure 
nature considers as the highest rate in the good range. 

[0032] Next, it is drawing 4 about the equipment for launching used for the ejector system of this 
invention. It uses and explains. Setting to this drawing, the basic structure of an extruding press 19 is 
drawing 8. It is the same. The control device of this invention is the billet 2 taken out from the billet 
heating apparatus 20 as system of measurement first. It has the thermometry equipment 22 which 
measures the temperature of the dice 10 taken out from temperature and the dice heating apparatus 21, 
the detectors 23 and 24 which measure the extrusion load and the extrusion rate in extrusion, and 
product thermometry equipment 28 after extrusion. 

[0033] Next, as a control system which evaluates the sticking-by-pressure nature of the extrusion 
product sticking-by-pressure section, the information from said system of measurement is incorporated, 
and it has the equipment 3 1 which quantifies the equipment 30 and extrusion metal material temperature 
which quantify the contact time of the extrusion metal material within a dice chamber, and equipment 29 
which quantifies the product temperature just behind extrusion. And such quantification information to 
said formula 3 It is based, the possibility (sticking-by-pressure nature) of poor sticking-by-pressure 
generating of the extrusion product sticking-by-pressure section is evaluated, and it has optimal 
extrusion condition decision equipment 25 which determines the extrusion rate from which sticking-by- 
pressure nature serves as the highest within good limits. 

[0034] On the other hand, while optimal extrusion condition decision equipment 25 evaluates the 
possibility (front face description) of surface-discontinuity generating of an extrusion product Are also a 
control system in consideration of the acceleration limit of an extruding press, and the information from 
said system of measurement and the acceleration limit information on an extruding press are 
incorporated. While measuring extrusion product temperature and the setting surface-discontinuity 
generating critical temperature, extrusion load is compared with the setting acceleration limit of an 
extruding press, and it is determined that it is in an extrusion load limitation, and billet temperature will 
make an extrusion rate into the highest in the range below the surface-discontinuity generating critical 
temperature of a product. 

[0035] Furthermore, the control system of extrusion conditions is equipped with the billet heating 
thermoregulator 26 and the extrusion rate controller 27 which adjust billet heating temperature and an 
extrusion rate based on the decision information of said optimal extrusion condition decision equipment 
25. In addition, said each quantification equipments 29, 30, and 31 and optimal extrusion condition 
decision equipment 25 are respectively formed with a microcomputer. 
[0036] 

[Example] The more concrete example of the ejector system of this invention is explained below. 
Extrusion is drawing 4. The shown equipment for launching and drawing 9 It carried out on condition 
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that use aluminum alloy :JIS 7000 system, billet size 100mm phix200mml, and an extrusion ratio 73.2 
using the shown bridge dice, first, the passage (contact) time amount t of aluminum alloy within the dice 
chamber in extrusion - said formula 3 from — temperature T of aluminum alloy within a dice chamber 
Said formula 5 from - respectively — asking — these values to said formula 3 It asked for the extrusion 
condition field which becomes more than the threshold value f of sticking-by-pressure nature within this 
demand extrusion condition. It is drawing 5 about this field. It is shown. 

[0037] Furthermore, said formula 6 It asked for the extrusion condition field which becomes below the 
surface-discontinuity generating marginal product temperature Tp from the predicted extrusion product 
temperature and the surface-discontinuity generating temperature of a use 7000 system aluminum alloy. 
It is drawing 6 about this field. It is shown. 

[0038] this drawing 5 6 while compounding and obtaining the healthy sticking-by-pressure section — a 
good product front face - it asked for the extrusion condition (billet temperature and extrusion rate) 
field where description is acquired. Below in the threshold value f of this sticking-by-pressure nature, it 
is below the surface-discontinuity generating marginal product temperature Tp. It is drawing 7 about a 
field. It is shown, in addition, drawing 5 - 7 an axis of abscissa — the billet temperature in the present 
extrusion — 0 ** — it carries out and the temperature of a difference with this is shown, moreover, 
drawing 5-7 The rate of a difference with this is shown on the axis of abscissa, using the extrusion rate 
in the present extrusion as 0. this drawing 7 from — while the healthy sticking-by-pressure section is 
obtained — a good product front face — in order to put an extrusion rate into the target regulatory region 
made into the highest in the range in which description is acquired, by raising the 10 degrees C of the 
present billet temperature shows that an extrusion rate can be made quick 3.5 m/min. 
[0039] It is 100 at said extrusion conditions, repeating the above control during extrusion operation and 
performing it. When extrusion of the billet of a book was carried out continuously, which extrusion 
product of the sticking-by-pressure nature and the surface situation of the sticking-by-pressure section is 
good, there is no generating of poor sticking by pressure and surface discontinuity, and, moreover, the 
product of predetermined extrusion product reinforcement was obtained. And 3.5 or more m/min of 
extrusion rates in the meantime was able to be made quick on the average to the average extrusion rate 
in the same extrusion conditions (a product configuration should be included) of this conventional seed 
aluminum alloy. 
[0040] 

[Effect of the Invention] according to [ as explained above ] the ejector system and equipment of this 
invention — the sticking-by-pressure nature of a good product, and a front face — it is possible for 
description to be acquired and to make an extrusion rate into the highest rate moreover — etc. — 
extrusion effectiveness can carry out extrusion in the highest condition. Moreover, value industrial at the 
point which can be attained without not changing the manufacture process of the conventional 
aluminum extrusion product for this effectiveness remarkably, or causing a manufacture increase in cost 
is large. 



[Translation done.] 
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